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IMPROVED FOOD PACKAGING METHOD 
AND FILM USED THEREIN 
Inventor: Dan G. Siegel, Ph.D. 



1 

IMPROVED FOOD PACKAGING METHOD 
AND FILM USED THEREIN 
When certain food products, such as beef, are cut into steaks or ground into 
hamburger, the color of such products changes from a dull purple to bright red in a matter of 
5 minutes. The term "bloom" is used to refer to this color change. The consumer prefers the 
bloomed color when purchasing these food products. The bloom is caused by an 
oxygenation of myoglobin when the food product is exposed to the oxygen naturally present 
in the atmosphere. Under normal conditions, the oxygenated form of myoglobin is stable for 
several days, thereby maintaining the bright red color. However, after prolonged exposure to 

10 oxygen, the oxygenated form of myoglobin becomes oxidized. The oxidized form exhibits a 
brown color. Brown food products are considered unacceptable by the consumer, so in 
effect a brown food product becomes unsaleable. 

In an effort to centralize the cutting of these types of food products and provide 
individually packaged product to the retailer, food packaging companies have designed 

15 packaging formats to attempt to extend the time that the preferred red color is exhibited by 
the food product. Many methods and packaging variations have been tried. The most 
common packaging format currently being used for this purpose is a modified atmosphere 
package where high oxygen content gas is flushed into the package. The elevated oxygen 
level in the gas causes a greater initial bloom in the food product. Other ingredients are also 

20 added to the fobd product to retard the oxidation of the reddened myoglobin caused by the 
oxygen so that the color and quality of the product lasts long enough to allow for 
distribution, display and sale of the product. Other packaging formats are also being 
developed. For example, one other packaging format that has been developed uses carbon 
monoxide (CO) as part of the gas that is flushed into a secondary or outer master package. 

25 The carbon monoxide penetrates the permeable inner package and affects the color of the 
food product in a manner similar to oxygen. However, since there is no oxygen present in 
the carbon monoxide to oxidize the myoglobin, the red color developed by carbon monoxide 
is more stable. Therefore, the red color lasts longer and does not turn brown increasing the 
likelihood of the sale of the product to a consumer. 
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The presence of oxygen in the high oxygen format causes color fading very 
quickly compared to the oxygen free format that utilizes carbon monoxide to cause the 
desirable red color. The oxygen free/carbon monoxide format requires special packaging 
equipment and an additional outer package to accomplish the desired effect Therefore, it is 
5 desirable to develop a novel packaging format that creates and maintains the red display 
color of the meat food product and has the appearance that more closely resembles the 
packaging format traditionally offered to the consumer. 

With this purpose in mind, the improved packaging film of this invention was 
discovered in experiments in which a variety of chemicals were sprayed onto raw meat prior 

10 to vacuum packaging. The chemicals used were various reducing agents and oxidizing 

agents, which were tested in an attempt to affect the myoglobin reducing activity and oxygen 
consumption rate of the raw meat. The objective was to stabilize the respiratory conditions 
of the meat so as to retard myoglobin oxidation after exposure to oxygen. Commonly used 
meat additives were evaluated as well. The chemicals included a variety of phosphates, 

15 sulfites, acids and alkalis, salts, different forms of ascorbic acid, antioxidants, oxygen 

sequestering agents, plant extracts such as rosemary extract, and others that are beyond the 
scope of, and not necessarily related to this disclosure. 

In the course of these experiments, sodium nitrite was tested. It was found that 
very small amounts of nitrite affected the color of vacuum packaged meat. More 

20 specifically, when nitrite was coated, sprayed, dusted or otherwise applied onto the contact 
surface of a vacuum package, the color would turn brown immediately after evacuating 
oxygen away from the viewing surface. However, in some experiments the preferred red 
color gradually displaced the brown color and remained stable for more than 4 months. 

As a result of the testing performed, it was determined that the nitric oxide 

25 (NO) gas that forms as a result of the reduction of the nitrite on the package affects the color 
of the food product. The nitric oxide gas has a similar effect on bloom as carbon monoxide 
gas. Trials when food products were contacted with nitric oxide gas found that the bloomed 
color caused by the nitric oxide gas occurs only in the absence of oxygen. It is the initial 
small amount of residual oxygen that causes browning of the food product. It was found that 
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when residual oxygen is high, a longer time is required for the brown color to be replaced by 
the preferred red color. In the initial experiments, five days were needed for the red color to 
fully develop. The freshness of the muscle and the specific cut affects this "bloom time" as 
well. Also, when a poor barrier film is used for the packaging material, the time necessary to 
5 achieve the desired bloom is extended. This is because oxygen migrates through the film 
and maintains the brown surface color of the meat inside. 

In efforts to shorten the bloom time, extended vacuum times were used during 
packaging of the food product. It was observed that when a high vacuum level was applied, 
the bloom time decreased. With higher vacuum levels, it was also observed that when the 

10 food product surface was sprayed, dusted or otherwise coated with a water-based solution of 
nitrite, the bloom time could be reduced to approximately 60 hours. When the nitrite 
solution was sprayed, dusted or otherwise applied onto the inside surface of the package and 
allowed to dry before packaging the bloom time was reduced to approximately 48 hours. 

The red color developed by this method is very stable, and does not turn brown 

15 during cooking. This is an issue, in that a "well done" level of preparation for the food 
product is hard to achieve when the nitrous oxide gas penetrates intact muscle or ground 
meat to depths that almost reach the center of the individual portion. Therefore, it is critical 
to control the level of nitrite utilized so that only enough nitric oxide gas is generated to 
achieve a very shallow penetration of the surface of the food product. As the depth of the 

20 nitric oxide gas penetration increases, so does the stability of the internal color to cooking 
temperatures that normally turn the color brown to indicate level of preparation for the food 
product. 

In an effort to control the rate and amount of nitric oxide gas that releases from 
the internal film surface after packaging, it was thought that burying or impregnating the 
25 nitrite in the polymer that comprises the inner package contact surface would enable slow 
and controlled release. Polymer films for this purpose were prepared using 0, 1,000, 5,000, 
10,000 and 25,000 parts per million of sodium nitrite. It was found that even the lowest 
amount of nitrite tested induced the preferred red color formation in the food product. 
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Accordingly, if a predetermined period of time after vacuum packaging is allowed to elapse 
before the nitrite contacts the food product and is reduced to form nitric oxide gas, the 
reducing activity of the raw food product can eliminate the small amount of residual oxygen 
during that period. The effect is a shortening of the bloom time. 
5 The control of the depth of penetration of the nitric oxide gas into the food 

products is still an issue. Lower levels of nitrite and the manner of incorporating nitrite into 
the film polymer are currently being evaluated and should be able to address this issue. 
Future experiments are needed to optimize this characteristic of the method. The lowest 
levels tested so far preserved the red color for about 1 5 days after which the color returned to 
10 a dull purple. 

In a preferred embodiment of the present invention, the invention involves 
adding an ingredient or ingredients such as nitrite or nitrate, and preferably sodium nitrate or 
sodium nitrite, to a contact meat or fish packaging film. When sodium nitrite or sodium 
nitrate is added to the inner layers of a multilayer packaging film, nitric oxide gas forms after 

15 the film contacts the moist food product surface. The reducing ability of the food product is 
sufficient to reduce the sodium nitrite or sodium nitrate to the nitric oxide gas. As the nitric 
oxide gas penetrates the product surface, it has a stabilizing effect on the myoglobin color 
that is desired for both fresh and processed food products. The best effects occur when 
individual portions are vacuum-packaged in a manner to have complete surface contact of 

20 the packaging film on the food product. When the method is applied to fresh meat, it causes 
the raw meat color to bloom to the red state that consumers prefer. Further, when this red 
color is achieved in a vacuum package, the shelf life of the food product is extended. The 
extended shelf life allows the product to age and become more tender and flavorable. 
Additionally, the extended shelf life enables the packer to cut and fabricate steaks or other 

25 cuts, or to produce ground meat, at a centralized location and to distribute such products to 
retail markets that require several days for transportation. Larger retail cuts and wholesale 
cuts are also well suited to the application of the method and film of the present invention. 

Although the description of the invention above relates to its application to 
fresh red meat, this method also offers benefits when applied to cured processed meat and 
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fresh fish. More specifically, when the method is applied to cured processed meat, it extends 
the shelf life of the desired red color for the processed meat. Typically, the color of cured 
lunch meat fades at or about the end of its shelf life. This color fading can be attributed to 
the depletion of residual nitrite or nitric oxide gas. This method replenishes the residual 
5 nitric oxide gas on the meat surface, thereby extending the color life. 

When the packaging film and method is applied to vacuum packaged fresh 
fish, it improves its bacteriological safety. Currently the safety of a low oxygen fresh fish 
package is at more risk than an oxygen permeable or high oxygen content package because 
low content oxygen packaging creates conditions that favor the growth of certain bacteria, 

10 such as Clostridium botulinum. The higher oxygen content packaging is preferred for this 
reason and is actually mandated by regulatory agencies. However, the presence of increased 
levels of oxygen also allows the faster growing bacteria to degrade the product more quickly. 
Nitrite and nitric oxide gas inhibit the ability of the Clostridium bacteria to produce its toxin. 
Therefore, its presence at the surface of a vacuum package would reduce this risk and extend 

15 the bacteriological shelf life for the fish. 

Various alternative embodiments of the present invention are contemplated as 
being within the scope of the following claims particularly pointing out and distinctly 
claiming the subject matter regarded as the invention. 
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CLAIMS 

I claim: 

1 . A multi-layer food packaging film that is generally impermeable to oxygen 

comprising: 

a) an inner food contact layer formed of a suitable substrate or polymer 
capable of contacting a food item within a package formed with the multi-layer film; 

b) an effective amount of a nitrogen-containing compound applied to one 
surface of the inner layer and capable of contacting a food item within a package formed 
with the multi-layer film; and 

c) at least one additional layer positioned on the inner layer opposite the 
nitrogen-containing compound. 

2. The packaging film of claim 1 wherein the food packaging film is not a 
barrier to oxygen. 

3. The packaging film of claims 1 and 2 wherein the nitrogen-containing 
compound is a nitrite. 

4. The packaging film of claims 1 and 2 wherein the nitrogen-containing 
compound is a nitrate. 

5. The food packaging film of claims 1 and 2, wherein the film is adapted to 
vacuum package the food item. 

6. A food packaging container comprising: 

a) a tray adapted to hold a food item therein; and 

b) a film positioned over the tray to maintain the food product therein, the film 
including an effective amount of a nitrogen-containing component applied to the film 
and adapted to be in contact with the food item held within the tray. 

7. The food packaging container of claim 6, wherein the film is used to 
vacuum package the food item in the tray, to substantially eliminate the presence of 
oxygen between the film and the tray. 

8. A method of packaging a food product, comprising the steps of: 
a) providing a tray adapted to support the food item; 
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b) providing a film having a nitrogen-containing compound applied to a first 
surface of the film; 
5 c) placing the food item on the tray; and 

d) placing the film over the food item in the tray, thereby contacting the first 
surface of the film with the food item. 

9. The method of claim 8 further comprising the step of evacuating the oxygen 
rich atmosphere gas from the tray so as to cause the film to have intimate contact with 
the food product surface. 
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IMPROVED FOOD PACKAGING METHOD 
AND FILM USED THEREIN 
ABSTRACT 

The present invention is a method for improving the visual appearance of a 
5 food product and a film utilized in the method. The film includes an effective amount of a 
nitrogen-containing compound contained within or applied to one side of the film and 
adapted to contact a food item held within a food packaging container. Upon contacting the 
food item within the container, the nitrogen-containing compound forms nitrous oxide gas 
within the container, which contacts the food item and causes a reddish bloom to appear on 
10 the surface of the food item. The reddish bloom is maintained on the surface of the food 
product for an extended period of time, thereby preserving freshness and increasing the 
salability of the food product to a consumer. 
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